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Hj = scale height
k = Boltzmann constant
mj = j’th ion mass
g = gravitational constant
ma = mean ion mass
Te = electron temperature
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Main regions and transport processes
Inner Magnetospheric 
Effects: 
Geomagnetic storms 
• Large (100s nT) 
• Prolonged (days)
• Magnetospheric disturbances 
– Caused by variations in the solar wind
– Related to extended periods of large southward 
interplanetary magnetic field (‐IMF Bz)
 Increasing the rate of magnetic reconnection
Enhancing global convection
Geomagnetic Activity
Inner Magnetospheric 
Effects: 
Geomagnetic storms 
• Enhanced convection 
– Increased rate of injection into the ring current
The ring current then expands earthward
 Induced current can reduce the horizontal 
component of the geomagnetic field (100s nT)
Used to calculate Dst
Geomagnetic Activity
Inner Magnetospheric 
Effects: 
Plasmaspheric Plumes
• Enhanced convection                                                  
also causes the co‐rotating                         
plasmaspheric material to surge sunward
– Decreasing the night‐side plasmapause radius
– Extending the dayside plasmapause radius
• Creates a plume extending from 12 to 18 MLT
• For continued enhanced convection less material 
remains to feed the plume and it narrows in MLT
– Dusk edge remains almost stationary
– Western edge moves eastward
Geomagnetic Activity
Inner Magnetospheric 
Effects: 
Substorms
• A relatively short (hours) period of increased 
energy input and dissipation into the inner 
magnetosphere
– Events may be isolated or occur during a storm
– Associated with a flip from northward to 
southward IMF Bz
• Increased rate of reconnection
• Increased flow in magnetospheric boundary layer
• Energy accumulates in the near‐Earth tail
Geomagnetic Activity
Inner Magnetospheric 
Effects: 
Substorms
• Additional magnetic                                                      
flux in the tail lobes                                              
causes the cross‐tail                                               
current sheet thickness to decrease
– When the current sheet thickness reaches its 
threshold reconnection occurs
– The cross‐tail current is disrupted
• The substorm current wedge closes the cross‐tail 
current through the ionosphere
• Particle precipitation increases Auroral activity
Geomagnetic Activity
Inner Magnetospheric 
Effects: 
Models – Empirical: IRI
Inner Magnetospheric 
Effects: 
Models – Empirical: GCPM
Inner Magnetospheric 
Effects: 
Models – Physics Based: BATS‐R‐US
Inner Magnetospheric 
Effects: 
Coupling Models
